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Abstract : Catalytic combustion of benzene over various metal cation-exchanged zeolites has been investigated. Y(4.8)-type
zeolite showed the highest activity among the used zeolites and Cu/Y(4.8) catalyst also showed the highest activity among metal
cation/ Y(4.8) zeolites. The catalytic activity increased according to the amount of adsorbed oxygen acquired from O, TPD
results. The catalytic activity also increased with an increase of Cu cation concentration on Cu/Y(4.8) catalysts. The conversion of
benzene on the combustion reaction depended on not benzene concentration but the oxygen concentration. In addition, the
introduction of water into reactants decreased the catalytic activity.
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o] AAFA(>98%, Sigma-Aldrich) 1 N o] g0 & 93 T
of| Al oF 40417 FF WHFA|Z|HA] o] wFHA|ZICE o] A
gto] dolxl N FH3] AHAIZ o5 120 TollA] 3FF
T AXRAZ F, 500 TolA 12417 52t 371 24171851
A AN A AzstATE ARt Ex WA 93 TojlA
1.5 N NHNOs (99%, Junsei) S0 2 124 7F £ot mHlA]A
A dmFoleog ol2wdt H WAL ES A xgH
T, Cu(NOs),*6H,0 o & 9o} ZHe FAS A Cu o]
oz wety HAA &Gl EE Azttt E3L, H-ZSM-5
% 1 N NaNO; €402 [2A7F EoF wHFA|# Na-ZSM-52
WA A28 o, Cu(NOs) 6H0 oz 9o} 7o ¥4
& 714 Cu o]0 2 w3ty ZSM-5 & & A X3 Ach &
© 2 Na-mordenite= T}= X 2|& 3}%] %}i Cu(NOs),6H,O
folo g QoL Z+o FAHO 7Z] Cu o]0 =2 wFE mordenite

Table 1. The composition of metal on various catalysts

Catalyst Cation/Al Cation/Zeolite (wt.%)
Cu/ZSM-5 0.07 0.45
Cu/Natural zeolite 0.04 0.38
Cu/Mordenite 0.10 1.09
Cu/Y(4.8) 0.89 3.32
Fe/Y(4.8) 1.79 7.25
Co/Y(4.8) 0.41 2.90
Ni/Y(4.8) 0.36 2.41
Mn/Y(4.8) 0.11 1.09
£ Alzstch AxE FMEY o2 wghd g&Hol2 &
2 ICPE o] 8sto] A4teko] 2 AukE Table 1o Lrehy sl
o AR SIS ALT AT Golry] I8 Ak 52
2} (temperature programmed desorption, TPD) A& -2 3§35}
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[e)
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< Yoot 5= Aol
A E2IE = AkAO] RS E%‘F—E—/ﬂ ](mass spectrometer, HIDEN
Analytical, USA)E ©]-&3dlo] A5}t
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Figure 1. The effect of reaction temperature on the conversion of
benzene over various Cu/zeolites catalysts: O, concen-
tration = 20%, benzene concentration = 1%, GHSV =
30,000 hr".
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Figure 2. The effect of reaction temperature on the conversion of
benzene over various metal/Y(4.8) catalysts: O, con-
centration = 20%, benzene concentration = 1%, GHSV

=30,000 hr'.
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Figure 3. Oxygen desorption profiles on various metal/Y(4.8) ca-
talysts.
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Table 2. The summary of oxygen temperature programmed de-

sorption
Cation/ Cation Amount of O, o/
Catalyst Y content desorbedb) Cation
(Wt.%)" | (umol/g-cat.) | (umol Oy/g-cat.)
1.ON
Fe/Y(4.8) 7.25 1297.5 3.28 0.005
1.ON
Co/Y(4.8) 2.90 491.5 1.70 0.007
1.ON
Ni/Y(4.8) 241 410.3 0.77 0.004
1.ON
Mn/Y(4.8) 1.09 197.8 7.54 0.076
0.1N
Cu/Y(438) 2.75 4322 513 0.214
05N
CuY(438) 3.04 478.2 53.6 0.224
1.ON
Cu/Y(438) 3.32 5233 58.1 0.222
20N
CulY(48) 4.84 762.1 105.9 0.278

? analyzed by ICP
® calculated from TPD data
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Figure 4. The effect of reaction temperature on the conversion of
benzene over various Cu/Y (4.8) catalysts prepared using
diffferent concentration : O, concentration = 20%, ben-
zene concentration = 1%, GHSV = 30,000 hr™".
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Figure 5. The effect of reaction temperature on the conversion of

benzene at various oxygen concentration over Cu/Y(4.8)

catalysts: benzene concentration = 1%, GHSV = 30,000
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Figure 6. The effect of reaction temperature on the conversion of
benzene at various benzene concentration over Cu/Y(4.8) catalysts:
O, concentration = 20%, GHSV = 30,000 hr'.
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Figure 7. The effect of reaction temperature on the conversion of
benzene in the presence of water over Cu/Y(4.8) cata-
lysts: O, concentration = 20%, benzene concentration =
1%, GHSV = 30,000 hr .
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